The c-Jun N-terminal kinase 1 activity is differentially regulated by specific mechanisms during apoptosis.
We show here that JNK1 activity is rapidly up-regulated and prolonged by specific mechanisms during apoptosis induced by paclitaxel- or ginsenoside-Rh2 in SK-HEP-1 cells. The early phase of JNK1 activation is prevented in cells expressing the dominant negative SEK1 mutant, although this JNK1 perturbation does not prevent apoptotic cell death. The later phase of JNK1 activation, which is temporally coincided with caspase-dependent cleavage of JNK1-associated p21(WAF1/CIP1), is efficiently prevented by expressing p21D112N, an uncleavable mutant of p21(WAF1/CIP1) and this perturbation of JNK1 activation results in prevention of apoptosis. The later JNK1 activation and apoptotic progression are also prevented by co-treatments of cells with rottlerin, a PKC-delta inhibitor or z-VAD-fmk, a pan caspase inhibitor. We also provide evidence that apoptotic cell death is significantly promoted in cells expressing JNK1, while this apoptotic cell death is effectively suppressed in cells expressing the dominant negative JNK1 mutant (DN-JNK1) or JBD, a JNK inhibitor protein. Thus, the later phase of JNK1 activation, which is linked to a caspase-dependent mechanism that requires PKC-delta activity, is associated with the induction of apoptosis, while the early JNK1 activation that is associated with a SEK1-mediated mechanism is not directly involved in apoptotic progression.